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(54) inductor and method for producing the same 

(57) In an inductor including a magnetic core on a 
top surface of a terminal table, a plurality of L-shaped 
conductors are inserted into the terminal table so that 
two ends of each of the L-shaped conductors are pro- 
jecting from a side surface of the terminal table. The plu- 
rality of L-shaped conductors each have at least one 
stepped portion. One of the two ends which is on a higher 



level than the stepped portion acts as a winding terminal 
around which the wire is wound, and the other end which 
is on a lower level than the stepped px^rtion acts as a 
mounting terminal used for mounting of the inductor. The 
winding terminal is projecting from a higher level of the 
side surface of the terminal table than the mounting ter- 
minal. 



FIG.1 
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Description 

BACKGRO UND OF THE INVEMTIQM 
1 . Field of the Invention: 



The present invention relates to an Inductor for sur- 
face mounting used for a battery-driven electronic device 
or the like and a method for producing the same. 

2. Description of the Related Art: 

Figure 14 is a partially cut perspective view of a con- 
ventional inductor 50. Figure 15 is an isometric view of 
a terminal 31 of the inductor 50. Figures 16A through 
16E are isometric views illustrating a method for produc- 
ing the inductor 50. 

As shown in Figures 14 and 15. the terminal 31 is 
drawn outside from an intermediate level part of a side 
surface of a terminal table 30 (namely, an intermediate 
part of the side surface in the thickness direction). The 
terminal 31 is bent to be step-like. The terminal 31 
includes a tip portion 31 a» and the inductor 50 is mounted 
on an electronic device or the like in the state where a 
bottom surface of the tip portion 31a is In contact with a 
substrate of the electronic device or the like. The bottom 
surface of the tip portion 31a is on the same level as a 
bottom surface of the terminal table 30. 

On a top surface of the terminal table 30, a drum- 
shaped core 28 is provided. The drum-shaped core 28 
has a top flange 28b, a bottom flange 28c. and a central 
part 28a Interposed between the fop flange 28b and the 
bottom flange 28c and having a smaller diameter than 
the top and bottom flanges 28b and 28c. A wire 29 is 
wound around the central part 28a. Two ends 34 (only 
one is shown in Figure 14) of the wire 29 are wound 
around a foot of the terminals 31 on the terminal table 
30 and are treated by. for example, soldering tor more 
secure electric connection to the terminals 31. 

A cap-like core 27 covers the drum-shaped core 28, 
and is adhered to the terminal table 30 at contact sur- 
faces thereof. The cap-like core 27 and the drum-shaped 
core 28 form a magnetic core of the inductor 50. 

A method for producing an inductor 50 will be 
described with reference to Figures 1 6A through 1 6E. 45 

As shown in Figure 16 A. a prescribed pattern is 
punched In a strip-like metal plate 33 by a pressing mold 
to form a lead frame 32 having gukle holes 35 at pre- 
scribed positions and T-shaped terminal strips 31b 
extending inward from the lead frame 32. Next, the lead 
frame 32 is set in a resin molding apparatus (not shown). 
Then, insert molding is performed using a mold to form 
a terminal table 30 having the T-shaped terminal strips 
31b inserted therethrough, as shown in Figure 16B. 

Next, the terminal strips 31 b are cut to separate the 
terminal table 30 from the lead frame 32 as is shown in 
Figure 16C. As shown in Figure 16D, the terminal strips 
31b are bent using a press mold to obtain step-like ter- 
minals 31 . 
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Then, as shown in Figure 16E. a drum-shaped core 
28 is adhered on a top surface of the terminal table 30. 
A wire 29 is wound around a central part 28a of a drum- 
shaped core 28. and a cap-like core 27 (Figure 14) is 
5 provided to cover the drum-shaped core 28 to form a 
magnetic core. Thus, the inductor 50 is completed. 

As described above, the step-like terminals 31 of the 
conventional inductor 50 are formed by bending the T- 
shaped terminal strips 31 b inserted through the terminal 
10 table 30. When the terminal strips 31b are bent, a 
mechanical stress is applied. Such a mechanical stress 
often causes generation of cracks in the terminal table 
30. thereby lowering the mechanical strength of the ter- 
minals 31 . 

IS By bending the terminal strips 31b In this manner, 
the shape and the size of the terminals 31 are difficult to 
controll with high precision. In the case where the termi- 
nals 31 do not have the shape and the size as designed, 
the inductor 50 Including such terminals is not electrically 
20 connected to a printed circuit board in a satisfactory 
manner when the inductor 50 is mounted on a surface 
of the printed circuit board, resulting in defective mount- 
ing. 

In the conventional inductor 50. two ends 34 of the 
25 Wire 29 are wound around a foot of the terminals 31 
which extend from the terminal table 30, and further sol- 
dered for more secure electric connection to the termi- 
nals 31 . The winding process also provides a mechanical 
stress and thus can cause non-uniformity In the size of 
30 the terminals 31 Such difficulty in obtaining a satisfac- 
torily precise size often causes defective mounting. 

Moreover, in the conventional method for producing 
the inductor 50, after the terminal table 30 having the T- 
shaped terminal strips 31b Inserted therethrough is 
35 formed by Insert molding, the terminal strips 31 b are cut 
to separate th^ terminal table 30 from the lead frame 32. 
The terminal table 30 having the terminal strips 31b 
inserted therethrough, namely, an inductor in a half-com- 
pleted state, is transported for further processing. During 
40 the transportation, the terminals 31 are exposed to 
mechanical stress, resulting In lower reliability and lower 
size precision of the terminals 31 . 



SUMMARY O F THE INVFMTiniJ 



According to one aspect of the present invention, an 
inductor includes: a terminal table having a projecting 
portion at each of four corners of a top surface thereof; 
a plurality of L-shaped conductors inserted through the 
50 terminal table and each having two ends projecting from 
a side surface of the terminal table; and a magnetic core 
located on the top surface of the terminal table The mag- 
netic core includes at least a drum-shaped core having 
a wire wound around a central part thereof. The plurality 
55 Of L-shaped conductors each have at least one stepped 
portion between the two ends. One of the two ends which 
is on a higher level than the stepped portion acts as a 
winding terminal around which the wire is allowed to be 
wound, and the other end which is on a lower level than 
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is held by an inner side circumferential surlace of 
each of the projecting portions. 

6. An inductor according to claim 5, wherein the 
another core is a cylindrical core located around the 5 
outer circumferential surface of the drum-shaped 
core. 

7. An inductor according to claim 5, wherein the 
another core is a cap-like core covering a top surface io 
and the outer circumferential surface of the drum- 
shaped core. 

8. An inductor according to claim 1 . wherein the level 

of the mounting terminals and the level of the wind- is 
ing terminals have a difference of approximately 0.2 
mm to 1 .0 mm. and the plurality of L-shaped con- 
ductors each have two stepped portions. 

9. A method for producing an inductor, comprising the so 
steps of: 

treating a strip-like metal plate with press 
working to form a lead frame and a terminal area 
interposed between two areas of the lead frame 
extending in a longitudinal direction of the strip-like 25 
metal plate, the lead frame and the terminal area 
being formed in a prescribed pattern; 

mounting a terminal table on the terminal 

area: 

mounting a magnetic core on the terminal so 

table; 

winding a wire around the magnetic core; and 
separating an assembly including the termi- 
nal table, magnetic core, and the wire from the lead 
frame. 3S 



13. A method according to claim 9. wherein: 

the terminal area includes a plurality of L- 
shaped conductors, 

the step of treating the strip-like metal plate 
with press working includes the step of forming at 
least one stepped portion in each of the plurality of 
L-shaped conductors to obtain a prescribed level dif- 
ference between the level of one of two ends of each 
L-shaped conductor and the level of the other end 
of the L-shaped conductor, 

one of the two ends which is on a higher level 
than the stepped portion acts as a winding terminal 
around which the wire is allowed to be wound, and 
the other end which is on a lower level than the 
stepped portion acts as a mounting terminal used 
for mounting of the inductor, and 

the terminal table is mounted on the terminal 
area in such a manner as to allow the winding ter- 
minal to project from a higher level of a side surface 
of the terminal table than the mounting terminal. 



10. A method according to claim 9. wherein: 

the terminal area includes a plurality of L- 
shaped conductors, and 

the step of treating the strip-like metal plate 
with press working includes the step of forming at 
least one stepped portion in each of the plurality of 
L-shaped conductors to obtain a prescribed level dif- 
ference between the level of one of two ends of each 
L-shaped conductor and the level of the other end 
of the L-shaped conductor. 



40 



45 



1 1 . A method according to claim 1 0, wherein the step of 
forming at least one stepped portion includes the 
step of bending each of the L-shaped conductors a 
plurality of times to form two stepped portions to 
obtain the level difference of approximately 0.2 mm 
to 1 .0 mm. 



50 



12. A method according to claim 9. further including the 
step of cutting off a part of each of the plurality of L- 
shapeid conductors extending in a width direction of 
the strip-like metal plate from the lead frame before 
the step of mounting the terminal table. 
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i.e.. the size of the terminal table 14. In the case where 
the prescribed level difference between the mounting ter- 
minal 15 and the winding terminal 16 is not sufficiently 
large, a one*stage bending process can be used. 

The parameters for the press working and insert 
molding in the other steps can be the same as in con- 
ventional methods, and detailed description thereof will 
be omitted. 

The materials for the strip-like metal plate 21 and the 
terminal table 14 are not limited to those mentioned 
above. 

The bottom surface of the terminal table 14 can be 
square instead of rectangular. 

As has been described so far, in an inductor accord- 
ing to the present invention, the winding terminals 
around which the ends of the wire are wound are pro- 
jecting from an intermediate level part of the side surface 
of the terminal table. The mounting terminals used for 
connection of the inductor to a printed circuit board have 
a bottom surface which is on the same level as the bot- 
tom surface of the terminal table. The mounting terminals 
and the winding terminals of the inductor according to 
the present invention are independent from each other, 
whereas the same type of conductors are used for 
mounting terminals and winding terminals in a conven- 
tional inductor. According to the present invention, the 
mounting terminals and the winding terminals extend 
straightifrom the terminal table without being bent out- 
side thelterminal table. 

Due to such mounting terminals and winding termi- 
nals, deterioration in mechanical strength of the inductor 
is prevented. Further, the size precision of the terminals 
is improved, and deformation thereof is avoided. Thus, 
the mounting qualities such as positional precision with 
respect to the printed circuit board and mounting relia- 
bility are improved. 

Since the element or the elements of the magnetic 
core can be positioned and held by the projections (for 
example, the projecting portions 1 9 and the stepped-up 
portions 20) on the terminal table, the inductor can be 
assembled more easily and be more stably seated. 

Since the inductor Is separated from the lead frame 
at the final stage of the production, the inductor is not 
transported in the state of being half-corrpleted. Thus, 
application of a mechanical stress on the terminals can 
be avoided, thus realizing improvement in size precision 
and prevention of deformation of the terminals. As a 
result, reliability is enhanced. 

The winding terminals formed by bending the L- 
shaped conductors and extending in a width direction of 
the strip-like metal plate are cut off from the lead frame 
immediately before the formation of the terminal table. 
Accordingly, the terminal table is not supplied with a 
mechanical stress even if a mechanical stress is applied 
to the lead frame when, for example, the strip-like metal 
plate is rolled around a reel for temporary storage, thus 
• preventing breakage of or generation of cracks in the ter- 
minal table. 



Various other modifications will be apparent to and 
can be readily made by those skilled in the art without 
departing from the scope and spirit of this invention. 
Accordingly, It Is not intended that the scope of the claims 
5 appended hereto be limited to the description as set forth 
herein, but rather that the claims be broadly construed. 

Claims 

10 1. An inductor, comprising: 

a terminal table having a projecting portion at 
each of four corners of a top surface thereof; 

a plurality of L-shaped conductors inserted 
through the terminal table and each having two ends 
75 projecting from a side surface of the terminal table; 
and 

a magnetic core located on the top surface of 
the terminal table, wherein: 

the magnetic core includes at least a drum- 

20 shaped core having a wire wound around a central 
part thereof, and 

the plurality of L-shaped conductors eadi 
have at least one stepped portion between the two 
ends, one of the two ends which is on a higher level 

25 than the stepped portion acts as a winding terminal 
around which the wire is allowed to be wound, and 
the other end which is on a lower level than the 
stepped portion acts as a mounting terminal used 
for mounting of the inductor, the winding terminal 

30 being projecting from a higher level of the side sur- 
face of the terminal table than the mounting terminal . 

2- An inductor according to claim 1 . wherein the termi- 
nal table has at least one groove running from one 
35 side to another side of a bottom surface thereof. 

3. An inductor according to claim 1 , wherein the termi- 
nal table has a projection on the top surface thereof, 
the drum-shaped core has a bottom flange including 
40 a bottom surface of the drum-shaped core, and the 
tx>ttom flange has a recess in the bottom surface, 
the recess being engageable with the projection of 
the terminal table. 

45 4. An inductor according to claim 1 , wherein the drum- 
shaped core has an outer circumferential surface 
which is held by an inner side circumferential surface 
of each of the projecting portions. 

50 5. An inductor according to claim 1 . wherein: 

the terminal table further has a stepped-up 
portion between the top surface thereof and the pro- 
jecting portions, and 

the magnetic core further includes another 

55 core located around the drum-shaped core, the 
drum-shaped core having an outer circumferential 
surface which is held by an inner side circumferential 
surface of the stepped-up portion, and the another 
core having an outer circumferential surface which 
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winding terminal 16. The bending process is performed 
in two stages for the following reason. 

The level difference between the winding terminal 
16 and the mounting terminal 15 is approximately 0^ 
n!n to 1 0 mm and preferably 0.4 mm. The preas-on of 
^Is working is not necessarily suHicently high. 
^rdSy/'nthecaseofperformingaone-stageberxl- 

S^oc^ to obtain the above-mentioned level differ 
encrrSS^y^^S'^sizepredsionasrequiredc^^^^^ 
h^a^ieved because of a large tensile stress applied to 
51 Sndudor 10. A multiple-stage bending 

prLi ?Sn"::g the L-shaped conductor 10 at a p^u- 
X^poswons is adopted In orderto achieve the pre- 

nuhrnS^t^sis^owninpartiaOinngu. 
11A the ends of the L-shaped conductor 10 to be the 

table 14 is provided in the terminal area 38 by msert 

'~The terminal table 14.styp.callyform^«^a^^^^^ 
r»^n Alternatively, a phenol resin, a diallylphthaiate 
So^r^TyiiutadienLrephtha^^^^^ or the like can be 
used for the terminal table 14. thP 

norted to the terminal table 14. 
""^SsshowninpartieOinF.gurellA.thecyh^n^^^ 

core 11 formed of ferrrte isfixed on the terminal aWe 14_ 
mousing terminals 15 are cut off from the ead 
I^me 22 to obtain the inductor 1 00 shown in Figure 1 1 

?he above-described method tor producing the 
inductor 100 has the following features. 

inductor 100 is separated from the lead frame 
22 o^e Srip-like metal plate 21 at the final step of the 
^ISrofm'ethod. but not immediately a^^^ 
nal table 14 is formed by insert molding. The assemoiy 
J^lS^ nductor 100 after the formation of the ten™^l 
uhlelifeperformedinthestatewherethetemiinaltaWe 

Ts slrcCected to the lead frame 22. AccordnngW^ 
heTr^uctor 100 is not transported the state of b^ 
SfS^leted. thus restricting the mechan^al stress 



appliedtothemountingterminalsisandthew^^^^ 

minals 16 As a result, the L-shaped conductors 10 are 
:;Srmedandareimprovedinsizepreas.onandrel.- 

5 AS is described above, the winding terminals 16 
whicJa;eformedbythebenc«ngtheLjhap^^^^ . 
in are cut off immediately before the formation or ine 
erm naf^e 14. Thus, the terminal table 14 which « 
rrS^tothestrip^ikemetalplateZlby.^^^^^ 

.eelSorStemporarilystoret^estri^^^^^ 
during the production process of an '"^ucta. >^ le J'e 
sfrio-Ske metal plate is being rolled around the reel a 
,5 S is ^^Hed to the lead frame in a longitudinal dn^ec- 
fo^LreoT in the above^escribed method accord ng 
o th^ SeSnriL^^^ even if such a stress is appl.^ 
o2reSfral22,theterminaltable14isnots^^^^^ 

^^a^SSnica. stress, thuspre^en^^^^^^^^^^ 

20 generation of cracks in the terminal taWe 14 _ 

The method described above e tor producing me 

inductor 100 including the cylindrical core IJ a"^ ttie 
ZS^haped core 12. The inductors 200 and 300 (Fig- 
Jr^S anS 9) can alsobe produced in similar manners. 
25 Rgure 1 2A shows various steps of a n^eth«i 'or Pr'v 
ducing the inductor 200 including the c^p-nke core 1 iB 
wiich covers the drum-shaped ~re 12. Jie cap^-ke 

SirreT2«^=er^^^^^^^^ 

tion steps of the inductor 200 shown in Figure 12A are 
3. r 2^e as the corresponding producing steps of the 

•'"^"S;e°?i:S^2™ofamethodfor^^^ 
ducinq "he inductor 300 in which only the drum-shaped 
12 for^S^e magnetic core. After the provision of 
^ Sdrumi^pedcaei2andtheconnectic^ofthewj^^ 
Ts to Jte winding terminal 16 (part 150 in Figure 13A), 
;Vmrrngtermina.s15arecutof.fromthe^^^^^^ 
22 to Obtain the inductor 300 shown in Figure 13B. The 
fZ ^^uction steps of the inductor ^-^^^^ 
45 ure ISA are the same as the corresponding producing 
steps of the inductor 100 shown in Figure 11 A. 
''^tn the bending process of the ^-^J^f ^'^^'J^. 
1 o the Dressing pressure in the first stage and the sec 

so N/cmz and preferably approximately 50 N/cnrK. me 
oreS^g preLre can be set at any optimum value in 
Sance with the material, the thickness and the like 
o1 the Strip-like metal plate 21. 

in^he above-descrbed example, the L^^aped con- 
55 ductorrioaretreatedwithatwo-stageberjmgpro^^^^^ 
however the present invention is not Umrted to this A 
Tet^ more-stage bending process can be adopted 
^aic^^Tcewlthaprescribedlev^diHerencebe,^ 
Se^uning terminal 15 and the winding terminal 16. 
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terminal table 14 by engaging the projecting portion 14a 
Of thetermrnal table 14 in the recess 12a oHhe dm^ 
Shaped core 1 2. By forming each of the stepped up r 
t»ns 20 to have such a curved inner side sSce as to 
match an outer circumferential surface of tS bottom ' 
flange I2c of the drum-shaped core 12. the steppS-uo 

and '° TJ^ "^^ ^'^ poSinT 
and holding of the drum-shaped core 12. Due tosSh a 
cun,^,nner side surface, the positioning of tJe dmm ,„ 
Shaped core 12 on the terminal table 14 can be Z 

Surefy ^"^^ 

the '^'^'''^ " °^er portion of " 

mLTT w .^.^'^ horizontally positioned on the te° 
minal table t4by contacting an outer circumferenSur 
face Of the cylindrical a,re 11 on an inner ZT^^ 

Il LI*. '"'^'^'^ 'n ordeTto 

allow the posrt,on,ng Of the cylindrical core 1 1 more eas 

s ;^mr.r f " ^-^^ °' ^^^•^ P^^-^-S potions Ts 
<s formed to be curved so as to match the outer drcum 
ferenhal surface of the cylindrical core 1 1 

rA bottom surface of the cylindrical core 11 is on the 
stepped.up pations 20: Thus, as is shown inVfgures e 

S 'k!^* ''^^^een the bottom surface 
ofthetK«omflange12cofthedrum-shapedc^^^^^^^^ 
the bottom surface of the cylindrical core 11. The eS so 

fn4uSind?C^^^^^^^ 

on '"^ surface-mounting an inductor 

on a pnnted drcuit board, a solder flux or a soSer ?ux 

torn S^S Of tJ' • between Sjbot- « 

torn surface of the inductor (namely, the bottom surface 

thfs .TT^''^'^^^"''*«P""*«^^'^'="itboard^^^ 
nto the gap is vaporized by the heat used for solderina 

b^f^'pisretrh'"'"'^"^^ 

oy me pressureof the gas generatedbythe vaporization 
In the case where the inductor has the groovS " "Te 
gas goes out through the grooves 17. thS^lJi*^! 

coJi:;:rs:r.s™^ 

ca corell surrounding thedrum-shapedcorTlfC" 
naJveh.as.nthecaseofaninductor2Mshown^^^^^ 

core 18 which covers the drum-shaped core 12 

Still alternatively, as in the case of an inductor 300 
shown in Figure 9. a magnetic core can be formed o'lj 
Of the drum-Shaped core 1 2. In such a case, the iSuS 



100 does not include any element equivalent to the cvlin 

dricalcore11.Acco«lingly.thedrum-shapedSre,2c^^^^ 
be positioned by the projecting portions 19 So" fte 
provision of the stepped-up portions 20 In dita^^tt! 
o^er circumferential surface Of the bottom lang?^^ 

resulting in reduction in the production SLt ' 

With respect to Figures 10 iiAanrtiiu ^ ... 
ibr PK^ucing the induL 1 00 v^,; Se'dlilibe^ "^'^ 
Figure 1 0 is an isometric view of a strio-like mo»»i 
gate2lusedforproducingtheindu<Sr'oo'Fi^^^^^^^ 
s an isometnc view of the strip-like metal plate 211, us 

ind^ate vari^ .r;.^::^-^:^:^^ 

17 are omitted for simplicity. grooves 

scrLd rJ.Hlm h "'^^ *° fo^-" a pre- 

scribed pattern having a lead frame 22 extendina aLr, 

sponds to one inductor 100. The lead frame 22 have a 
plurality of pairs of guide holes 35 formed at a dTostt^ 
|mervaLEachterminalarea38issCbTSSaJy^S^^ 
tar and defined by two paiis Of guide holS 35 

w.d^^ieTnd^rmfuCJ= 

ular to the longitudinal direction) rivoki £ 2^" 
maters mm to 24 mm, and pref eri^^ a^S^Sl S 
mm. The thickness of the strip-like metel olate^ 

na inereof to be the winding terminal 16 oroiecfs 
^and from the level of the lead frame 22. 
leve^ of the mounting terminal 15 and the level ^ th! 
windjng terminal 1 6 have a prescribed mlr^cl " 

a iirst stage, the L-shaped conductor io are bent at = • 
thi ^ '"ts'-mediate step lOa. In a second staw 
between the intermediate step 10a and the end to be the 
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completed state; strip-liKe metal 

trattng various steps " 
inductor shown in Figure 14. 



Herein^er.t.epresenUr.en.0^^^^^^^^^ 
by «ay of illustrative examples wttn 
accompanying drawings^ ective view of an 

Figure 1 .s a Pa^^^-f^S^ng to the present 
inductor 1«) in an ^^^^^^^e Sew showing an 
invention. Figure VileSAteatopviewof theinduc- 
appearance thereof . F-Qu^e 3A is a^^^^^ 

tor 1 00. Figures 3B 3C f es 33 and 3C in Figure 
lOOseeninthedirert.0.^0^^^^^ 
1. respectively. F'S^-^^^Disabon^ aterminal table 14 
100. Figure 4 is an isome^r« vie^ o^ ^ 
and terminals of the induc^oM^^^^^ 
„,etrfe view showing "side^ .,^„clor 100 

Figure 6 is a cross ^^^'^^'^X.^e 2. Figure 7 is a 
taken along lines 6 "6 show" ^oo taken along lines 
crosssectionalviewoffrieinductori 

7 . r shown in Figure 2. jnductor 1 00 includes 

With reference table 1 4. 

a generally rectangular P^-'^' ^^P^P ^ heat-resistive 

Ja,ed of an '"-"If ^^SlStof 10 in detail, the ter- 
resin. and six L-shaped«J^"^^^ 3 ,0 are 

minal table 14 ^ ^"-^^y^ u-shaped conduc- 



,.eofthetermina.tab^l4:Suchproiec«ngendsofthe 

...Shaped conductor 10 str-^M _ 

^eproiectingend^^^^^^^^^^ 
on the shorter sides of t^'f j^""'"; ^ -counting termi- 
s a terminal (hereinafter reW^^^^^^^^ 
naillBformountingthemd^^^^ 0^^^^ 

. board. Each -^""J^S^^^^te where a bottom surface 
printedcircuitj^^^in J^^^^^^^ ^^^^ and 

rbr^surcrrthesr--- 

face of the terminal table 14_ conductor 10 

The projecting ^^"[^^^^Ze 14 each act as 
on the longer sides of ter^"^^ binding termi- 
aterminal (hereinafter is allowed to be 

„ nal") 16 around wh.^ an end " a wir ^ 
wound. Each '"9j^^";'J^i^ess direction of the 
intermediate level P^^ 3, ^aWe 14. Thus, 
respective side --^^^^'^^^^y^ level than the 
the winding terminals 16 are on a 
20 rrounting termn^s 15- mounting ter- 

25 table 14. adrum-shapedcorei2ispro- 
RetumingtoFigure^adrum s^ ^^^^ 

videdonatopsurfaceof hetern^n 

Shaped core 12 ^-u^fj^^^ cylindrical core 11 
The drum-shaped ^yf^^^^^j -,00. 
30 form a magnetic J^f^f the drum-shaped 
As is shown in F'S^'^tK •,!dudina a top surface of 
oore12hasa2>^ange«b^^:t^^^^^ 
thedrum-sfwedcore12^at«^ 
abottomsurfaceofthe^um sn P ^^^^ 

35 tral part I2d 'Jf P^S^airas^"erdiame^ 

flanges 12b and 1 2c and having ^ jj^ttom sur- 

thetopa«lbottomftenges^^^^^^^^ 0„ 

fece of the bottom ^lang^JJ^ "^^^ ^ ejecting portion 
otherhand.theterm.naltablel4ha^ 

,0 14a at the center portion^ He terminal table 
drum-Shaped core 12 ^^"^"^^ in the recess 

14 by engaging t^,^°2?n'^^^^^ ,able 14. 
12a. and then is adhered on m ^„ 

Awire13.for f^^^mplf ' ^^^^ .^^^al parted 
« insulatingmaterial ^wc^ndarom^^^ ^.^^^^ ^ 

finals 16 for e'e'^^c connecA«n^ 

As is shown in Figures 4 a™ • g^riace 
14has.wostepp«.uPPo;^«^^^^^^^^^ 
along the ^^orter sdes thereo^ 

core 12 on the ^^''^'^^^IZ n at^ the cylindrical core 
manner. 
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the stepped cru 

l^'ng from a higheN^^Tc^rS 
'"•nal table than the mount^J^ ^^3'"'^'=" °' 

another s«.e of a bono^T^eSoT''" ^''^^ *° 

In another embodiment mthJ 
table has a projecl,?ron LI J theterminal • 

drum-Shaped co^eTa" a b.^^^*^ '"^^ '^^^eof, the 
torn siirtace of the drum-S^^t"'' '"""""^ ^ 
flange has a recess in tht^n^^' ^"^ '''^ 
being er,gageab(e vrti Jl . """^ recess 
table. projection of the terminal 

ciruJ!^s^£^^'^^'"^"' °' the invention, the ,5 
Which is h'eld byTn tneTsS^T- '='-"'^eren,ial surtace 
each Of the pricSnrpor^?^"''^'^^'^"^^^^ surface of 

magnetic core furtheTi^S^^'^'^'^^'*- a^^the 

around the drum-stpeTj^t^^^^ '""^ '^-^ 
has an outer circumf^^S'^:^'^ cirum-shaped core 
inner side circumf^SSi"?^^ JT''"'' ''^'^ an 
«o"^'The another cc;rSl,:?'^''^«'-^P<>- 
feoe Which is hew by an ?nn« .w'"'^"'^^^^^ 

another^*i:ra%y1.Sre1 

outer Circumferential su^cTofi:! h°^*"^ 

'n still another er^Sfml? of r^''^^*' «'^«- 

anothercoreisacapwite^'rr ® the 

«^e outer circumfer"; .rrSr^TJ?"'''^ 
core. surface of the drum-shaped 

terminals have a diffe^c?n,1.1 «"™"n3 
1 0 mm. and the piS of L sT™^^ to 
have two stepped poSs «ach 

According to another asoect «f «, "«» 
"on. a method for produciS?!? h ® "'^^^^t '"^en- 
steps of : treating a sSSSr, T""" the 
ing to form a lei f™''ei^'",f ' P'«e with pre^ 

t>etween two areas ofZTad ^^"^ '^^'^^ 
Situdinal direction of thl s'^.S ^^"^ « ^n- « 
frame andthetermina r^^^^^^J^^^^ the lead 
Pattern;mountingTtlSrj.''''"f'"^P^«^<'"^^ 
mounting a mag^tic ^^ on 

a Wire around the n^^n^" t^'®-' w*nd^^^^ 

assembly including - 
^*e^«^refromtL4d;ra^^^^^^ 

areaind^^'esTS^off sh!^"^^^^^ t«™'""al 
stepof,reatingSe5lemS^?"''"^°'^'«'^the 

•ng/ncludesthestepcJ^XSef^ ''^"^'^^^ «^ 
t'on in each of the pluralitTSf !h l^I'^^^POf" 
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one of two ends of each 1 ch, ^ 
'evel Of the other end J sSlf'"'"''"^ ^"^ the 
'n another embodimrnt of t^! 

forming at leastonest^^^'^TorTr- °t 
bending each of the L^p„^ ' °" '"'^'"^es the step of 
«mes to Ibrm two Sepp£ool'°?"'*°'" ^ P'"^^"*y of 
ference of approxi^'^ol^T ? 

'eadframebeforethesta^Sr^S ""^ P'^*^ fr""^ the 

. '"stl/lanothereSimro7S'''*"'"'"^'*^'''«- 
minal area includes a Srof I ter- 
The step of treafing the strinl ^^^^ conductors, 
"irking 9 ""^'^ ""^'^ **th press 

portionineachoft;:xrrr'!^^^ 

Obtain a prescribed I JSel dWeS^e^f^f 
one of two ends of eachTrhT^ *he level of 

tevel ofthe other endTfie^sS^^'^"«or and the 

the two ends Which is on?hiaSMruu'^"'^°^^^ 
portion acts as a windina ®' the stepped 

is allowed to be w'u^^Vr^T'^lr'^ '^''^'^ the wire 

•ower level than the sto)^2 . ^"^ ^^ich is on a 

terminal used for r^So ofTf V'*" ^ '"°""ting 

table is mounted on t^S^,^'"^"'='°^^ The terminal 

as to allow the winding teS ff '" ""'^h a manner 

•^'el Of a side surface ™tJL 'l^rf ''^^ ^ ''^^er 

mounting terminal table than the 

«e th'^SS^rrprSSS^ --^^ Possi- 
mounting which?ndSCte mirS; ^ ^"'^^^^ 

.S'^eprecisionandisimprc^SroTc^^;:'"?.^" "^-^ 
ing quality such as p4toS ''""'^^^'"ount- 
andamethodforprcSucSSst^^!^^'!? ^"^ '^"^'""ty.- 
^. ■n'eseandotKerac^^gfg*^;™'"^^^- 
tion will become apDaren»r<?^ f the present inven- 
ting and und'SCng'^^V'tS:*'^^^*'^" 
^^.t^w«hreferencetora:co'ri?S? 

Suri:%^nr^S-^^^^^ 

invention; ^'^^ ^^'^^'"9 to the present 

in??rure1rZgTar°^^ 
R9-e3Aisa.opvi:;.Sj:i%"-*--t: 
vews. and Figure3D isa toit™^ side 
shown in Figure 2 '^""^^^ of the inductor 
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